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-RESULTS
The temperature dependence of t h e s p e c t r a l d e n s i t y f u n c t i o n i s i l l u s t r a t e d i n f i g s . 1 and 2 which correspond t o c = 0.75 and 0.38, r,espectively.
(Other s p e c t r a a t i n t e r m e d i a t e temperatures and t h e same coverages n o t shown here f i t w e l l i n t o t h e general t r e n d t o be described below.) The increase o f t h e e m i t t e r temperature leads t o a change o f t h e W(f) shape i n t h e i n v e s t i g a t e d +requency range. A t room temperature (and s l i g h t l y above) W(f) can be represented by one s t r a i g h t l i n e i n a double l o g a r i t h m i c s c a l e and described by t h e equation
Fig. 1 -Experimental s p e c t r a l d e n s i t y f u n c t i o n s a t d i f f e r e n t temperatures f o r c = 0.75 ( c i r c l e s ) . Except f o r t h e curves a t T = 378 K and 450 K, t h e experimental p o i n t s a r e f i t t e d by t h e o r e t i c a l curves o f t h e Timm and van der
Z i e l model. 
IT F o r t h e h i g h e r t e m p e r a t u r e s t h e e x p e r i m e n t a l p o i n t s are a p p r o x i m a t e d by t h e t h e o r e t i c a l s p e c t r a l d e n s i t y f u n c t i o n o b t a i n e d b y Timm a n d v a n d e r Z i e i /10/ and c o r r e c t e d by G e s l e y a n d Swansan /11/. T h e s e a u t h o r s h a v e assumed a model w h e r e s u r f a c e d i f f u s i o n a f t h e a d s o r b a t e o n a s m a l l c i r c u l a r p r o b e a r e a c a u s e s f l u c t u a t i n n s i n t h e number o f a d p a r t i c l e s o n t h i s a r e a . The f l u c t u a t i o n s a r e d e s c r i b e d b y t h e s p e c t r a l d e n s i t y f u n c t i o n S ( u ) g i v e n by w h e r e LI = 2n f r 2 / D i s t h e n o r m a l i z e d f r e o u e n c y a n d T f u ) a n e x p r e s s i o n P P composed of K e l v i n f u n c t i o n s !cp / 6 / ) . < ( b~j " Z is t h e m e a n -s q u a r e f l u c t u a t i a n
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The t e m p e r a t u r e a b o v e which t h e c h a n g e o f t h e Wff) s h a p e c a
c e n t r a t i o n o n t h e W(112) p l a n e ( a c c o r d i n g t a t h e v o l t a g e a t c o n s t a n t c o l l e c t o r c u r r e n t ) . A t a t e m p e r a t u r e of a b o u t 5 0 4 # c a p p r o a c h e s u n i t y . A v i s i b l e c h a n g e o f t h e Wtf 1 s h a p e t o o k p l a c e f a r c = 0.75 a n d c = 0.35 a t T = 4 6 0 K and T = 4 0 0 K, r e s p e c t i v e l y .
-EVALUATION AND DISSCSSION
By c o m p a r i n g t h e e x p e r i m e n t a l s p e c t r a l d e n s i t y f u n c t i o n Wff! w i t h t h e o r y t h e d i f f u s i o n c o e f f i c i e n t h a s b e e n c a l c u l a t e d . A s i t was d o n e i n r e f . / 7 / f o r t h e W-K s y s t e m t h e f r e q u e n c y s c a l e s t h a t c o r r e s p o n d t o t h e e x p e r i m e n t a l -M i + ) f l o w e r s c a l e i n f i g s . 1 a n d 2! w e r e compared w i t h t h e f r e q u e n c y s c a l e t h a t c o r r e s p o n d s t o t h e d i m e n s i o n l e s s normal i z e d " f r e q u e n c y " u d e f i n e d a b o v e
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{ u p p e r s c a l e ) . From t h i s c o m p a r i s o n and t a k i n g t h e p r o b e d a r e a r a d i u s t o b e a b o u t c m t h e d i f f u s i o n c o e f f i c i e n t D c a n b e o b t a i n e d .
F i g s . 3 a n d 4 i 1 l u s t r a t e i t s t e m p e r a t u r e d e p e n d e n c e f o r t h e W ( f > e x a m p l e s shown i n f i g s . 1 a n d 2, r e s p e c t i v e l y . The d a t a is w e l l r e p r e s e n t e d by a s t r a i g h t l i n e f i t .
RECIPROCAL TEMPERATURE 103/~ [ Id] 
0
The L i a c t i v a t i o n energies are i n general l a r g e r than those f o r potassium on t h e W(lI2) plane /7/ which appears t o be a n a t u r a l consequence of the smaller s i z e o f L i atoms or ions. (This i s not true, however, f o r the f i r s t value of Q . = 0.56 eV a t a coverage where Q was found t o be somewhat higher/7/.).
A L% K d e t a i l e d comparison r e q u i r e s more L i data e s p e c i a l l y a t d i f f e r e n t coverages than are a v a i l a b l e a t present.
According t o f i g s . 1 and 2 t h e experimental spectral density f u n c t i o n s are f i t t e d r a t h e r well by t h e t h e o r e t i c a l curves o f the T i m m and van der Z i e l model i s , ) except i n t h e lower temperature range. There Wtf) can be described by the spectrum W f f ot f-= which reveals a s t r a i g h t l i n e i n a double logarithmic p l o t . With increasing temperature small discrepancies develop a t t h e high frequency p a r t o f the measured spectra (only a p a r t of them i s shown i n f i g s . 1 and 2). F i n a l l y t h e curves of t h e two-dimensional (2D) f l u c t u a t i o n model Sm (cf. / I T / ) describe t h e spectra as mentioned above. I t seems t h a t t h i s temperature dependence can be explained i n the f o l l o w i n g way: Near room temp=erature we observe i n f a c t a one-dimensional d i f f u s i o n along t h e raws o f A t higher temperatures, however. we f i n d some deviations a t low frequencies ( f i g . 2h) and another mechanism might be responsible f o r them. W e expect a phase t r a n s i t i o n +rom t h e ordered phase t o the disordered but t h e theories developed so f a r disregard t h i s t r a n s i t i o n . The beginning of an observable substrate atom m o b i l i t y might a l s o show up a t these temperatures /12/. The temperature dependence o f t h e s p e c t r a l d e n s i t i e s ( f i g s . 5 and 6) r e f l e c t s t h e general t r e n d o f t h e complete spectra: w i t h r i s i n g temperature t h e n o i s e power a l s o increases b u t we have a t t h e same t i m e d i m i n i s h i n g low frequency p a r t s o f t h e W l f ) ' s according t o t h e change from t h e ID-t o t h e 2D- r e s p e c t i v e l y . Therefore one expects i n f a c t t h e maximum o f f i g . 5 a t higher temperatures. I t i s i n t e r e s t i n g t o n o t e t h a t a s i m i l a r dependence of t h e s p e c t r a l d e n s i t i e s w i t h r e c i p r o c a l temperature was observed a l s o f o r c l e a n /12/ and h e a v i l y covered /13/ tungsten t i p s as w e l l as f o r e p i t a x i a l K c r y s t a l s /14/. The l i t h i u m i n v e s t i g a t i o n s and t h e i r i n t e r p r e t a t i o n i n terms o f s u r f a c e d i f f u s i o n presented above may a l s o e x p l a i n t h e general f l u c t u a t i o n behaviour o f t h e t h r e e mentioned surfaces (cp a l s o /15/) i f t h e number o f mobile atoms i s n o t t o o large.
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